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A.  Statement  of  the  Problem  Studied 


The  goals  of  this  research  are: 


(i)  to  develop  a  general  method  describing  the  relationship 
between  the  photophysical  model  and  the  fluorescence 
parameter, 


(ii)  to  use  this  general  method  to  evaluate  the  adequacy  of  the 
Birks  model  in  describing  pyrene  fluorescence, 


(iii)  to  use  this  general  method  to  derive  a  new  model  which  can 
satisfactorily  describe  pyrene  fluorescence  In  membrane 
systems. 


1 


y2  1 


S  086 


(iv)  to  use  the  new  model  to  determine  the  lateral  distribution 
of  pyrene-labeled  phosphatidylcholine  in  membranes, 

(v)  to  determine  the  lateral  distribution  of  pyrene-labeled 
lipids  in  membranes  at  high  pressures,  and 

(vi)  to  study  other  membrane  phenomena  at  high  pressures. 

^  Summary  of  the  Most  Important  Results 

(i)  The  Birks  model  proved  to  be  failed  in  the  case  of  membrane 
systems.  We  have  demonstrated  that  the  three-excited  model 
proposed  in  our  paper  provides  a  better  description  of  pyrene 
fluorescence  in  membranes. 

(ii)  Based  on  the  three-state  model,  the  lateral  diffusion 
coefficient  of  the  pyrene-labeled  phosphatidylcholine  is  determined 

to  23  um^ /sec  in  the  liquid  crystalline  phase  of 

dimyristoylphosphatidylcholine  vesicles  and  2.6  um^/sec  in  the  gel 
phase. 

(iii)  The  implication  of  our  data  is  that  the  fluorescence  data  of 
a  membrane  probe  depends  on  the  lateral  distribution  of  the  probe 
molecule  in  the  membrane,  and 

(iv)  It  is  found  that  pressure  assists  ethanol  in  forming  the 
highly  ordered  interdigitated  gel  state  of 
dipalmitoylphosphatidylcholine.  The  pharmacological  implication  is 
that  ethanol  toxicity  in  terms  of  lipid  interdigitation  will  be 
enhanced  under  pressure. 
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